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An Account and Defer iption of three PENDULUMS invented 
and conftruded by JOHN CROSTHWAITE, Watch and 
Clock Maker, Dublin. 



X IG. I. reprefents a pendulum, with a fimplc mode of compen* Read Nov. 
fation, which has now been going eighteen years, much more Is I? ? * 
accurately than could be expected in fo very unfavourable a fitua- 
tion : the firft ten years againft a lath and plaifter partition, within 
three feet of the external wall, and the fame diftance from a hall- 
door, the frequent Shutting .of .which muft have very much dis- 
turbed its vibrations ; the laft eight years, againft an external 
wall pnly three feet from the ftreet j which, though a much 
better fituation than the former, yet even here it was liable to 
have the- ifochronifm difturbed by the carriages almoft conftantly 
Jsaffing. 

A and B are two rods of fteel forged out of the fame bar, at 
the fame time, of the fame temper, and in every refped fimilar. 
On the top of B is formed a gibbet C j this rod is firmly fupported 
by a fteel bracket D, fixed on a large piece of marble E, firmly 
fet into the wall F, and having liberty to move freely upwards 
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between crofs ftaples of brafs i, 2, 3, 4, wliich touch only in 
a point in front and rere (the ftaples having been carefully formed 
for that purpofe) j to the other rod is firmly fixed, by its centre, 
the lens G, of twenty-four pounds weight, although it fhould in 
ftrietnefs be a little below it. This pendulum is fufpended by a 
fhort fteel fpring on the gibbet at C, all which is intirely independent 
of the clock. To the back of the clock plate I are firmly fere wed 
two cheeks nearly cycloidal at K, exactly in a line with the centre 
of the verge L. The maintaining power is applied by a cylindrical 
fteel ftud in the ufual way of regulators, at M. Now, it is 
very evident that any expansion or contraction that takes place in 
either of thefe exactly fimilar rods, is inftantly counteracted by the 
other ; whereas in all compenfation pendulums compofed of different 
materials, however juft calculation may feem to be, that can never 
be the cafe, as not only different metals, but alfo different bars 
of the fame metal that are not manufactured at the fame time, 
and exactly in the fame manner, are found by a good pyrometer 
to differ materially in their degrees of expanfion and contraction, a 
very fmall change affecting one and not the other ; this, however, 
is by their framers always tried by the pyrometer, and any defect 
experimentally remedied by hammering or filing ; but it, notwith- 
ftanding, requires a length of time, much expence, and an in- 
ftrument not always accurate. It is very evident, that whenever 
diffimilar rods are introduced to counteract each other, diforders will 
take place in the moft fufceptible, fometime before the remedy is 
applied by the moft tardy, and that this remedy or compenfa- 
tion continues fometime after the occafion for it ceafes ; and 
therefore in this country, where the temperature of the atmofphere 
is fubject to fuch various and fudden changes ; when compen- 
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fations are ufed, they fhould be executed with the fame materials 
as that of the pendulum rod, and have exactly the fame expofure 
to the air. 

A description of a pendulum, with a diamond fufpenfion. — 
The lens is feven inches. diameter, made of lead melted into a 
brafs (hell, very accurately weighed in all pofitions r turned truly 
in a very fteady lathe, firft flatwife, and then on an arbor 
through its centre, and adjufted fo that in all lituations the 
centre of gravity of the lens exactly coincides with the axis of 
the pendulum rod j a piece of brafs, half an inch thick and 
three and an half* long by two broad, is let into the lead fo as to 
be even with its furface ; four holes being tapped in it to receive 
the fcrews c c c c, Fig. II. with their heads counterfunk in the 
brafs fhell : this piece of brafs is hollowed lengthwife on the 
infide, fo as to embrace the pendulum rod, the whole length 
©f itfelf, but moft ftraightly at its centre. The lens never to be 
altered after the clock is brought to time. The rod made of red 
deal, firft baked, then boiled in linfeed oil for a confiderable 
time, and then well varniined. On the top is formed an irregular 
octagon and an opening cut through, of the fhapc of the letter 
U ; there is drilled in the lathe, exa&ly through its centre length- 
wife, a hole to receive the piece of very hard call fteel e, which 
after being fitted fquare into a brafs collar f, pafTes through the 
hole in the upper part of the pendulum rod at 5, and is there 
firmly fecured by a fcrew, the head of which is counterfunk 
in the top of the rod ; at 6 the fteel piece is wrought to a fine 
conical point, on which the whole pendulum is fufpended on the 
well-levelled face of a large diamond ; this diamond is fet and 
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foldered with filver into a tempered piece of fteel g, having three 
levelling fcrews h h h, carefully tapped through it. The points 
of thefe tempered fcrews are rounded and lie in beds formed 
for them in I, a piece of fteel -1^ of an inch broad on the upper 
fide ; the lower part being rounded, this is very firmly leaded 
into a piece of ftatuary marble K, about two hundred weight, 
firmly inferted in the wall, fo as juft to admit the fteel piece I 
to pafs through the back of the clock cafe : The pendulum 
being entirely detached from the clock and fufpended on the 
diamond, and the whole upon the wall. Before the clock was 
applied, it continued vibrating twenty-feven hours in this de- 
tached ftate as a fimple pendulum. I have applied the main- 
taining power from the movement by a well-tempered and po- 
lifhed fteel cylinder -^ of an inch diameter, firmly fcrewed to 
the crutch through the opening in the brafs collar L; in this 
opening I have fixed two pieces of fapphire, of which this is the 
fection O, the cylindrical fides which the hard fteel cylinder 
above-mentioned acts againft being well polifhed, the contact is 
lineal. To the back of each of thofe pieces of fapphire I have fitted 
two fcrews o, o, tapped through the brafs collar L, which firmly 
embraces the pendulum rod. By thefe fcrews the pieces of 
fapphire are accurately adjufted to the fteel cylinder, fo that the 
power is applied, without the fmalleft fhake or lofs of force, 
exactly in the line of the centres of ofcillation, gravity and fuf- 
penfion. 

An account of a clock where the maintaining power is applied 
immediately from the efcapement wheel to the axis of the pen- 
dulum rod, without verge, crutch, or any other agent. — I cut a 
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notch in the pendulum rod deeper than its axis, (fee the profile, 
Fig. III.) and in that opening at k, and in that part on a plate of 
brafs fixed firmly by fcrews, two pallets r and s, reprefented larger 
at Z below, and by the efcapement wheel P,, with pins i, 2, 3, 4, 
5, 6, &c. made of very hard drawn brafs wire inftead of teeth, 
I applied the maintaining power exactly in the line of the centres 
of magnitude, ofcillation, fufpenfion, motion and gravity. This 
appears to me the moft fimple and perfect method of applying 
the maintaining power to pendulums that has hitherto been 
thought of, and if perfectly executed with ruby or fapphire 
pallets, and hard fteel pins well flnifhed in the wheel, the point 
of fufpenfion made perfectly immoveable, and the maintaining 
power perfectly uniform, then perhaps the faireft trial may be 
given to different pendulums. 

On Shewing my clock made in this way to an ingenious gen- 
tleman from London, he told me he faw one executed on the fame 
principles in England. I went to fee it, and found it fbmewhat 
like mine, but the maker had not thofe matters in view that I had, 
as he did not communicate the power at the centre of the rod, 
but. on its external part, by which means much of the power 
was loft, and the remainder gave the pendulum an undulatory 
motion which added considerably to the friction, and totally de- 
stroyed the ifochronifm *. 

* Since thefe clocks were made, I constructed another very fimple one, in which 
I made the pendulum to vibrate at right angles with the plane of the efcapement 
wheel : this method promifes fome material advantages, particularly in large clocks. 
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